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(57) ABSTRACT

A head protection airbag apparatus includes an airbag which
is configured so that an attaching portion arranged on an
upper edge thereof upon completion of inflation is attached to
a body of the vehicle using an attaching clip. The attaching
portion includes an attaching hole to which the attaching clip
is insertable. The attaching clip includes an attaching leg. The
attaching leg includes an insertion shaft portion adapted to be
inserted in the locking hole and at least a pair of locking
claws. The attaching hole is configured so that, when the
attaching leg is inserted through the attaching hole, an periph-
eral edge portion of the attaching hole is pressed against an
outer peripheral surface side on a region of the insertion shaft
portion which is located more toward the base portion than
the locking claws.

3 Claims, 11 Drawing Sheets
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FIG. 9
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1
HEAD PROTECTION AIRBAG APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Japanese Patent
Application No. 2013-253536 (filed on Dec. 6, 2013), the
entire contents of which are incorporated herein by reference.

BACKGROUND

1. Technical Field

The present invention relates to a head protection airbag
apparatus, in which an attaching portion formed on an upper
edge of an airbag upon completion of inflation is adapted to be
attached to a body of a vehicle using an attaching clip.

2. Related Art

Conventionally, in a head protection airbag apparatus of a
configuration in which an attaching portion is attached to a
body using an attaching clip, the attaching clip is configured
to have an attaching leg intended to be locked on a peripheral
edge of a locking hole in the body. The attaching leg has an
insertion shaft portion adapted to be inserted in the locking
hole and a pair of locking claws arranged to be opposed to
each other in a direction generally perpendicular to an axis of
the insertion shaft portion and formed to protrude outward
from the insertion shaft portion. Also, in such a conventional
head protection airbag apparatus, after the airbag has been
folded, the attaching leg of the attaching clip is inserted
through an attaching hole formed in the attaching portion,
thereby temporarily fixing the attaching clip to the attaching
portion. Then, the attaching leg of the attaching clip with the
attaching portion attached thereto is inserted into the locking
hole formed in the body of the vehicle, so that the attaching
portion is attached to the body of the vehicle and thus the
airbag is attached to the body of the vehicle (for example, see
JP-A-2005-047325).

However, in the conventional head protection airbag appa-
ratus, when the attaching clip is temporarily fixed to the
attaching portion, a spacer, which is a separate body from the
attaching clip, is fitted into a region of the insertion shaft
portion of the attaching leg protruding from the attaching
portion, which is located more toward a base portion thereof
than the locking claws, thereby preventing the attaching clip
from being separated from the attaching hole.

Accordingly, in order to solve the above problems, an
object of the present invention is to provide a head protection
airbag apparatus, in which an attaching clip can be attached to
an attaching portion without using a spacer.

SUMMARY

According to an aspect of the invention, a head protection
airbag apparatus includes:

an airbag that is made of a flexible sheet material, has a bag
shape into which an inflation gas is flowable, is folded and
received in an upper edge of a window of a vehicle and is
deployed and inflated to cover the window,

wherein the airbag is configured so that an attaching por-
tion arranged on an upper edge thereof upon completion of
inflation is attached to a body of the vehicle using an attaching
clip,

wherein the attaching portion includes an attaching hole to
which the attaching clip is insertable,

wherein the attaching clip includes an attaching leg with
which the attaching portion is attachable to a the body by
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being inserted into a locking hole formed in the body while
being inserted in the attaching hole,

wherein the attaching leg includes an insertion shaft por-
tion adapted to be inserted in the locking hole and at least a
pair of locking claws arranged to be opposed to each other in
a direction generally perpendicular to an axial direction of the
insertion shaft portion and formed to protrude outward from
the insertion shaft portion,

wherein the locking claws is formed to protrude from the
insertion shaft portion while being expanded toward a base
portion of the insertion shaft portion,

wherein, when the insertion shaft portion is inserted into
the locking hole, the locking claws is first bent and then
restored to be locked on a peripheral edge of the locking hole,
and

wherein the attaching hole is configured so that, when the
attaching leg is inserted through the attaching hole, an periph-
eral edge portion of the attaching hole is pressed against an
outer peripheral surface side on a region of the insertion shaft
portion which is located more toward the base portion than
the locking claws.

According to the head protection airbag apparatus of the
present invention, when the attaching leg of the attaching clip
is inserted into the attaching hole formed in the attaching
portion of the airbag, the peripheral edge portion of the
attaching hole is pressed against an outer peripheral surface
on a region of the insertion shaft portion of the attaching leg,
which is located more toward the base portion than the lock-
ing claws. Therefore, a high frictional force between the
peripheral edge portion of the attaching hole and the outer
peripheral surface of the insertion shaft portion is created, so
that the insertion shaft portion is hardly separated from the
attaching hole and upon temporarily fixing, the attaching clip
can be temporarily fixed to the attaching portion by inserting
the attaching leg of the attaching clip into the attaching hole
without using a spacer, thereby keeping the attaching clip
temporarily fixed to the attaching portion. As a result, no
spacer is required, thereby reducing the number of compo-
nents. Also, because all one has to do is insert the attaching leg
into the attaching hole, an operation of attaching a spacer is
unnecessary, thereby reducing working man-hours.

Thus, according to the head protection airbag apparatus of
the present invention, the attaching clip can be temporarily
fixed to the attaching portion without using a spacer.

Also, according to the head protection airbag apparatus of
the present invention, when protrusions intended to be abut-
ted to end surfaces of the locking claws oriented in a separa-
tion direction are arranged, on at least two sides of the periph-
eral edge portion of the attaching hole facing the locking
claws, to integrally protrude from the peripheral edge portion,
this is preferable in that the protrusions are locked on the end
surfaces of the locking claws, thereby further inhibiting the
attaching leg from being separated from the attaching hole.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic front view showing a head protection
airbag apparatus according to one embodiment of the present
invention as viewed from an inboard side of a vehicle.

FIG. 2 is a longitudinal sectional view showing a state
where the head protection airbag apparatus of the embodi-
ment has been mounted in a vehicle, corresponding to a
section taken along a line II-II in FIG. 1.

FIG. 3 is a plan view of an attaching clip used in the head
protection airbag apparatus of the embodiment.

FIG. 4 is a side view of the attaching clip of FIG. 3.

FIG. 5 is a rear view of the attaching clip of FIG. 3.
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FIG. 6 is an enlarged longitudinal sectional view of the
attaching clip of FIG. 3, corresponding to a section taken
along a line VI-VI in FIG. 3.

FIGS. 7A to 7C are a front view showing a state where an
airbag used in the head protection airbag apparatus of the
embodiment is flatly deployed and views showing a state
where the airbag is folded and then the attaching clip is
attached to an attaching portion thereof.

FIG. 8 is a partially enlarged front view showing a region of
the attaching portion in the airbag of FIG. 7.

FIG. 9 is a schematic longitudinal sectional view along an
inboard-outboard direction showing a state where the attach-
ing clip is attached to the attaching portion of the airbag,
corresponding to a section taken along a line IX-IX in FIG. 7.

FIG. 10 is a schematic longitudinal sectional view along a
front-rear direction showing a state where the attaching clip is
attached to the attaching portion of the airbag.

FIG. 11 is a front view showing an airbag assembly of the
head protection airbag apparatus of the embodiment.

FIG. 12 is a partially enlarged front view showing a region
of an attaching portion of an airbag according to another
embodiment of the invention.

FIG. 13 is a partially enlarged front view showing a region
of an attaching portion of an airbag according to further
another embodiment.

FIG. 14 is a partially enlarged front view showing a region
of an attaching portion of an airbag according to further
another embodiment.

DETAILED DESCRIPTION

One embodiment of the present invention will be now
described on the basis of the accompanying drawings. As
shown in FIG. 1, a head protection airbag apparatus M
according to the embodiment has an airbag 27, which is
folded and received in an upper peripheral edge of windows
(side windows) W1 and W2 of a vehicle V, i.e., over a range
extending from a front pillar FP to the vicinity of an upper part
of'arear pillar RP via a roof side rail RR, thereby allowing the
airbag 27 to cover the windows W1 and W2 upon completion
of inflation. In the embodiment, the vehicle V has one center
pillar CP arranged between the front pillar FP and the rear
pillar RP generally along an upward-downward direction,
and the airbag 27 upon completion of inflation is configured
to cover, together with the windows W1 and W2, an inboard
side, including a center pillar garnish 7 disposed on the center
pillar CP and a part of a rear pillar garnish 8 disposed on the
rear pillar RP as shown by a two-dot chain line in FIG. 1.

In the embodiment, unless otherwise specified, upward-
downward, and front-rear directions will be respectively
described to correspond to upward-downward, and front-rear
directions of the vehicle V when having been mounted in the
vehicle.

As shown in FIGS. 1 and 2, the head protection airbag
apparatus M includes the airbag 27, an inflator 12 for supply-
ing an inflation gas to the airbag 27, an attaching bracket 13,
attaching clips 17, and a case 50 for receiving the folded
airbag 27. The folded airbag 27, the inflator 12 and the case 50
are received so that, when having been mounted in the
vehicle, an inboard side I thereof is coved by an airbag cover
10 (see FIGS. 1 and 2). In the embodiment, the airbag cover
10 is constituted of a lower edge 5a of a front pillar garnish 5
adapted to cover an inboard side of the front pillar FP and a
lower edge 6a of a roof head lining 6 adapted to cover an
inboard side of the roof side rail RR.

The front pillar garnish 5 and the roof head lining 6,
together with the center pillar garnish 7 and the rear pillar
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garnish 8, are made of synthetic resin and are attached to the
inboard side I of an inner panel 2, which is a member of the
front pillar FP or the roof side rail RR located on a body 1 side
thereof, by an attaching means, not shown. Also, the airbag
cover 10 constituted of the lower edges 5a and 6a is config-
ured to be pushed by the airbag 27 upon deployment and
inflation and thus to allow the lower edges 5a and 6a to be
opened to the inboard side I, thereby allowing the airbag 27 to
protrude outward (see a two-dot chain line in FIG. 2).

As shown in FIG. 1, the inflator 12, which is intended to
supply an inflation gas to the airbag 27, is of a cylinder type
having a generally columnar shape and is provided, on a distal
end thereof, with a gas discharging port, not shown, for dis-
charging the inflation gas. The distal end of the inflator 12,
including the vicinity of the gas discharging port region, is
inserted into a connection port portion 30, as described below,
of the airbag 27, and then the inflator 12 is connected to the
airbag 27 using a clamp 15 arranged on an outer periphery of
arear end of the connection port portion 30. Also, the inflator
12 is attached to the inner panel 2 using the attaching bracket
13 for holding the inflator 12 and bolts 14 for fixing the
attaching bracket 13 to the inner panel 2 on the body 1 side.

The attaching clip 17 for attaching an attaching portion 35
of the airbag 27 to the body 1 is adapted to be locked in a
locking hole 3 formed in the inner panel 2 as shown in FIG. 2.
The attaching clip 17 is of an expandable rivet type made of
synthetic resin and has an attaching base 18 and a pushpin 24
disposed in the attaching base 18 (see FIGS. 2 to 6).

The attaching base 18 has a receiving portion 19 arranged
on the inboard side I for receiving a collar portion 24a of the
pushpin 24 and an attaching leg 20 extending from the receiv-
ing portion 19 toward an outboard side O (toward the inner
panel 2) to be attached on a peripheral edge of the locking
hole 3. The receiving portion 19 is formed in a generally
rectangular box shape, in which the inboard side I thereof is
opened so that the pushpin 24 can be pressed therethrough,
and has a backing plate portion 194 for sandwiching the
attaching portion 35 of the airbag 27 together with an attach-
ing piece 53, as described below, of the case 50 therebetween
and a side wall portion 195 extending from an outer periph-
eral edge of the backing plate portion 19a toward the inboard
side I (see FIGS. 2 and 6).

The attaching leg 20, which is of a generally quadrangular
prism shape protruding from the receiving portion 19 toward
the outboard side O, has an insertion shaft portion 21 adapted
to be inserted into the locking hole 3 and a pair of locking
claws 23 and 23 arranged to be opposed to each other in an
upward-downward direction, which corresponds to a direc-
tion perpendicular to an axis of the insertion shaft portion 21.

In the embodiment, the insertion shaft portion 21 has a
generally rectangular cross-sectional shape which has abroad
width in a front-rear direction (see FIG. 10), and, as shown in
FIGS. 3 to 6, the locking claws 23 and 23 are respectively
arranged on upper and lower surfaces thereof, which have
such a broad width. As shown in FIG. 6, the insertion shaft
portion 21 is configured to have a hollow interior. On a region
of a base portion 21a of the insertion shaft portion 21, which
is located more toward the inboard side I than a location, at
which the locking claws 23 are arranged, and thus corre-
sponds to a side thereof located toward the receiving portion
19, a generally tubular-shaped temporary fixing portion 22
for holding and temporarily fixing an expandable shaft por-
tion 245 of the pushpin 24 before being pushed is formed to
protrude inward therefrom. The temporary fixing portion 22
is arranged to be close to a location corresponding to the
inboard side I of the locking claws 23. The temporary fixing
portion 22 has such a thin thickness that, upon pushing of the
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pushpin 24, the temporary fixing portion 22 is bent to be
expanded and thus to allow the pushpin 24 to be pushed
toward the outboard side O. Outer peripheral sides of the
temporary fixing portion 22 in the upward-downward direc-
tion, which is located toward the base portion 21a of the
insertion shaft portion 21, are configured to be recessed in a
concave shape. Namely, in the attaching clip 17 of the
embodiment, recessed portions 21c¢ are arranged to be
recessed inward from an outer peripheral surface 216 on a
region of the base portion 21a side of the insertion shaft
portion 21, which corresponds to a base side (inboard side I)
of the locking claw 23 (see FIGS. 6 and 10).

The pair oflocking claws 23 and 23 arranged to be opposed
to each other in the upward and downward direction are of a
flat plate shape and, as shown in FIG. 3, are formed to be
connected to the insertion shaft portion 21 at outboard-side
ends 23a thereof and also to protrude from the insertion shaft
portion 21 while being expanded toward inboard-side ends
23b thereof (end located toward the base portion 21a of the
insertion shaft portion 21) (see FIG. 6). Namely, each locking
claw 23 is formed to be inclined with respect to an axial
direction of the insertion shaft portion 21 so that the inboard-
side end 234 protrude from the insertion shaft portion 21
outward in the upward-downward direction, and also is con-
figured so that the inboard-side end 235 can be bent inward in
the upward-downward direction. Also, the locking claw 23
has an inboard-side end surface formed in a stepped shape,
and thus includes an outer end surface 23¢ arranged on the
inside in the upward-downward direction and an inner end
surface 234 arranged on the outside in the upward-downward
direction and located more toward the inboard side I than the
outer end surface 23¢. In addition, the locking claw 23 is
adapted so that the outer end surface 23¢ of the inboard-side
end 235, which is arranged on the outside in the upward-
downward direction, is locked on a peripheral edge of the
locking hole 3 when the insertion shaft portion 21 is inserted
into the locking hole 3 (see FIG. 2).

As shown in FIG. 6, the pushpin 24 has the collar portion
244 and the expandable shaft portion 245 extending from the
collar portion 24a toward the outboard side O and adapted to
be disposed between the locking claws 23 and 23 upon push-
ing thereof. The pushpin 24 before being pushed is arranged
so that a distal end of the expandable shaft portion 245 is held
by the temporary fixing portion 22, and in such a state before
the pushpin 24 is pushed, each of the locking claws 23 and 23
is adapted so that the inboard-side end 235 can be bent inward
in the upward-downward direction. Also, when the pushpin
24 is strongly pressed toward the outboard side O, holding of
the expandable shaft portion 246 by the temporary fixing
portion 22 is released. Therefore, as shown in FIG. 2, the
pushpin 24 is pushed toward the outboard side O and the
expandable shaft portion 245 is inserted and locked between
the locking claws 23 and 23 so that the locking claws 23 and
23 do not come near to each other.

As shown by a two-dot chain line in FIG. 1, the airbag 27
is configured to be deployed from a folded state by the infla-
tion gas flowed from the inflator 12 thereinto and thus to be
deployed and inflated to cover the inboard sides of the win-
dows W1 and W2, the center pillar garnish 7 of the center
pillar CP and the rear pillar garnish 8 of the rear pillar RP. As
shown in FIG. 7A, the airbag 27 has a gas inflow section 28,
which allows the inflation gas G to be flowed thereinto and
thus is inflated to separate an inboard-side wall 284 and an
outboard-side wall 285 thereof from each other, and a non-
inflow section 32, which is formed to couple the inboard-side
wall 28a and the outboard-side wall 285 to each other and
thus does not allow the inflation gas to be flowed thereinto. In
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the embodiment, the gas inflow section 28 has a protective
inflation portion 29 and the connection port portion 30, and
the non-inflow section 32 has a peripheral edge portion 33,
attaching portions 35, plate-shaped portions 40 and 41 and a
closing portion 42.

As shown in FIG. 7A, the protective inflation portion 29 of
the gas inflow section 28 has a front protective portion 29a
adapted to cover the window W1 on a lateral side of a front
seat, when the airbag 27 has been completely inflated, and a
rear protective portion 295 adapted to cover the windows W2
on a lateral side of a rear seat. The connection port portion 30
is formed to protrude upward from an upper edge 274 of the
airbag 27 and also to be opened on a rear end thereof to allow
the inflator 12 to be connected thereto. The front protective
portion 29a and the rear protective portion 295 have the
closing portion 42 arranged in an interior region thereof, so
that, when the airbag 27 has been completely inflated, a width
dimension thereof in the front-rear direction is reduced from
those in a flatly deployed state and a thickness thereof is
limited, thereby keeping a plate shape extending in the front-
rear direction.

The peripheral edge portion 33 in the non-inflow section 32
is formed to enclose an outer peripheral edge of the gas inflow
section 28 over the entire region thereof, except the read end
side of the connection port portion 30. The plate-shaped por-
tion 40 is disposed between the front protective portion 29a
and the rear protective portion 295 and formed in a generally
rectangular plate shape. The plate-shaped portion 41 is dis-
posed on a front end side of the airbag 27 and is of a generally
rectangular plate shape, and also, on a lower end side thereof,
a belt portion 414, which extends forward in a generally band
shape, is disposed.

In the embodiment, the attaching portions 35 are parts
which are arranged on the upper edge 27a of the airbag 27 as
well as the plate-shaped portion 41 and are intended to attach
the upper edge 27a of the airbag 27 to the inner panel 2, which
corresponds to the body 1 of the vehicle V. The attaching
portions 35 are plurally arranged in the front-rear direction (in
the embodiment, 6 pieces), and each is formed to protrude
upward from the upper edge 27a of the airbag 27 as well as an
upper edge of the plate-shaped portion 41 and a front end of
the belt portion 41a. In each attaching portion 35, an attaching
hole 36, through which the attaching leg 20 of the attaching
clip 17 can be inserted, is formed.

The attaching hole 36 formed in the attaching portion 35 is
configured so that, when the attaching leg 20 of the attaching
clip 17 is inserted therethrough, a peripheral edge portion 36a
thereof can be pressed against the outer peripheral surface
214 on a region of the insertion shaft portion 21 of the attach-
ing leg 20, which is located more toward the base portion 21a
than the locking claws 23. Specifically, in the embodiment,
the attaching hole 36, as shown in FIG. 8, is opened in a
generally rectangular shape having a broad width in the front-
rear direction to allow the attaching leg 20 to be inserted
therethrough and, on the vicinity of the middle of four sides
thereof, has protrusions 37 and 38 arranged to integrally
protrude inward from the peripheral edge portion. In particu-
lar, the attaching hole 36 is set so that an opening width
dimension L1 thereof in the front-rear direction (see FIG. 8)
and an opening width dimension [.2 thereof in the upward-
downward direction (see FIG. 8) are slightly smaller than a
width dimension L3 in the front-rear direction and a width
dimension .4 in the upward-downward direction of the inser-
tion shaft portion 21 (see FIG. 5), and thus allows the periph-
eral edge portion 36a to be pressed against the outer periph-
eral surface 215 of the insertion shaft portion 21 when the
insertion shaft portion 21 is inserted therethrough. Also, the
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protrusions 37 and 37 of the attaching hole 36, which are
formed on sides thereof opposing to each other in the upward-
downward direction and facing the locking claws 23 formed
on the attaching leg 20, enter the recessed portions 21¢ on the
base portion 21a of the insertion shaft portion 21 upon inser-
tion of the attaching leg 20, so that ends 37a thereof are
arranged to be oriented toward the outboard side O (see FIG.
9) and also can be abutted to end surfaces (the outer end
surfaces 23c¢ and the inner end surfaces 234 of the inboard-
side ends 235) of the locking claws 23 oriented in a separation
direction (see FIG. 10). Namely, the protrusions 37 is dimen-
sioned to have such a protruding amount from the peripheral
edge portion 36a that the ends 37a oriented toward the out-
board side O upon insertion of the attaching leg 20 do not
climb over the outer end surfaces 23¢ of the inboard-side ends
23b of the locking claws 23

In the embodiment, the airbag 27, as shown in FIG. 7A, is
constituted of a body portion 44 formed by double-weaving
using a polyamide yarn, a polyester yarn or the like, and
discrete clothes 45, 46, 47 and 48 formed by a woven fabric
made of a polyamide yarn, a polyester yarn or the like and
stitched to the body portion 44. The discrete cloth 45 consti-
tutes a part for the plate-shaped portion 40 and the discrete
cloth 46 constitutes a part for the plate-shaped portion 45.
Also, the discrete cloth 47 constitutes a part of the attaching
portions 35 and the discrete cloth 48 constitutes a part for the
connection port portion 30. The body portion 44 is formed in
a generally rectangular shape and constitutes parts for the
front protective portion 294, the rear protective portion 295,
the peripheral edge portion 33 and the plate-shaped portion
40. Meanwhile, in the airbag 27 of the embodiment, the part
for the plate-shaped portion 40 is cut out from the body
portion 44 fabricated by double-weaving and the cut part
becomes the discrete cloth 48 constituting the connection port
portion 30. In addition, on such a cut region of the body
portion 44, the discrete cloth 45 is disposed to close the
region, thereby forming the plate-shaped portion 40. Mean-
while, although the attaching portion 35 is formed by folding
one sheet of cloth material in FIGS. 2 and 9, the attaching
portion 35 is actually formed by folding two or more sheets of
cloth material.

In the embodiment, as shown in FIGS. 2 and 9, the airbag
27 is received in the case 50 in a folded state obtained by
accordion-folding a region thereof on the upper edge 274 side
and by roll-folding a lower side region thereof to be rolled
from a lower edge 275 toward the outboard side O, and then
mounted in the vehicle V.

As shown in FIG. 2, the case 50 has a generally reverse
U-shaped cross section allowing the folded airbag 27 to be
received therein and is formed to be elongated in the front-
rear direction. In the embodiment, as shown in FIG. 1, two
cases, i.e., a case 50A for receiving a part of the folded airbag
27 corresponding to the front protective portion 29a and a
case 50B for receiving a part thereof corresponding to the rear
protective portion 295 are used. Each case 50 (50A and 50B)
is formed of synthetic resin, such as polyolefin-based ther-
moplastic elastomer, and as shown in FIGS. 2 and 4, includes
a celling wall portion 51 of a half-divided cylindrical shape
and a vertical wall portion 52 extending downward from an
edge on the outboard side O of the celling wall portion 51,
thereby having a generally reverse U-shaped cross section.
Meanwhile, the case S0A is formed so that a front end side
thereof is bent downward to correspond to the upper edge of
the window W1 on the front seat side, and the case 50B is
formed in a straight line shape extending in the front-rear
direction to correspond to the upper edge of the window W2
on the rear seat side.
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In each of the cases 50A and 50B, a plurality of attaching
pieces 53 extending upward are formed on the vicinity of the
edge on the outboard side O of each ceiling wall portion 51
(see FIG. 2). Each attaching piece 53 is arranged at a location
corresponding to each attaching portion 35 of the airbag 27 to
be received. Meanwhile, a front end-side part of the airbag 27
is not received in the case 50A and thus the attaching portion
35 arranged on such front end side is directly attached to the
inner panel 2 without interposing the attaching piece of the
case therebetween.

Each attaching piece 53 is formed in a generally rectangu-
lar plate shape capable of covering the outboard side O of the
attaching portion 35 and has a through-hole 534, through
which the attaching leg 20 of the attaching clip 17 can be
inserted. Meanwhile, in the case 50 of the embodiment, the
ceiling wall portion 51 is configured so that parts thereof, on
which the attaching pieces 53 are arranged, are cut out to
allow the attaching portions 35, on which the attaching clips
17 have been previously attached, to be attached to the attach-
ing pieces 53 (see FIGS. 2 and 11).

Next, procedures of mounting the head protection airbag
apparatus M of the embodiment in the vehicle V will be
described. First, the airbag 27, as shown in FIGS. 2, 7B and 9,
is folded by accordion-folding a region thereof on the upper
edge 27a side and then by roll-folding a lower side region
thereof to roll the lower edge 275 toward the outboard side,
thereby forming a completely folded body 56 with the con-
nection port portion 30 and the attaching portions 35 protrud-
ing upward. Also, as shown in FIG. 7C, a breakable wrapping
material 57 for preventing collapsing of such a folded state is
wrapped around the completely folded body 56. Then, the
attaching leg 20 of the attaching clip 17 is inserted into the
attaching hole 36 of each attaching portion 35 protruding
from the completely folded body 56, thereby attaching the
attaching clip 17 to the attaching portion 35. According to the
embodiment, at this time, the peripheral edge portion 36a of
the attaching hole 36 is pressed against the outer peripheral
surface 215 on a region of the insertion shaft portion 21 of the
attaching leg 20, which is located more toward the base por-
tion 21a than the locking claws 23, and the protrusions 37
protruding from the peripheral edge portion 364 of the attach-
ing hole 36 are arranged to enter the recessed portions 21c¢ of
the insertion shaft portion 21, which are located more toward
the base portion than the locking claws 23 (see FIGS. 9 and
10).

Next, the completely folded body 56 is received in the case
50 (50A and 50B) and the attaching leg 20 of the attaching
clip 17 protruding from the attaching portion 35 is inserted
through the through-hole 53a of the attaching piece 53,
thereby locking the locking claws 23 on the peripheral edge of
the through-hole 53q4. In addition, the inflator 12 with the
attaching bracket 13 attached thereon is inserted into the
connection port portion 30 of the airbag 27 protruding from
the completely folded body 56 and then the connection port
portion 30 and the inflator 12 are connected to each other by
the clamp 15, thereby forming the airbag assembly AM (see
FIG. 11).

Then, when the attaching leg 20 of the attaching clip 17
protruding from the airbag assembly AM is inserted into the
locking hole 3 formed in the inner panel 2 and the pushpin 24
is pushed toward the outboard side O to allow the expandable
shaft portion 245 to be disposed between the locking claws
23, as shown in FIG. 2, the locking claws 23 can be locked on
the peripheral edge of the locking hole 3, and as a result, the
attaching portion 35, together with the attaching piece 53 of
the case 50, can be attached to the inner panel 2 of the body 1.
Atthe same time, the attaching bracket 13 of the inflator 12 is



US 9,216,711 B2

9

fixed at a predetermined location on the inner panel 2 using
the bolts 14, thereby mounting the airbag assembly AM in the
vehicle V. Then, a lead wire, not shown, extending from a
control device for activating the inflator is connected to the
inflator 12, and the front pillar garnish 5, the roof head lining
6, the center pillar garnish 7 and the rear pillar garnish 8 are
attached to the inner panel 2 of the body 1, thereby mounting
the head protection airbag apparatus M in the vehicle V.

After the head protection airbag apparatus M has been
mounted in the vehicle V, if the inflation gas is flowed into the
airbag 27, the inflating airbag 27 pushes and opens the airbag
cover 10 while breaking the wrapping material 57 and then is
deployed while protruding downward, thereby completing
inflation thereof'to cover the inboard sides of the windows W1
and W2, the center pillar CP and the rear pillar RP as shown
by a two-dot chain line in FIG. 1.

In addition, according to the head protection airbag appa-
ratus M of the embodiment, when the attaching leg 20 of the
attaching clip 17 is inserted into the attaching hole 36 formed
in the attaching portion 35 of the airbag 27, the peripheral
edge portion 36a of the attaching hole 36 is pressed against
the outer peripheral surface 215 on a region of the insertion
shaft portion 21 of the attaching leg 20, which is located more
toward the base portion 21a than the locking claws 23. There-
fore, a high frictional force between the peripheral edge por-
tion 36a of the attaching hole 36 and the outer peripheral
surface 215 of the insertion shaft portion 21 is created, so that
the insertion shaft portion 21 is hardly separated from the
attaching hole 36 and upon temporarily fixing, the attaching
clip 17 can be temporarily fixed to the attaching portion 35 by
inserting the attaching leg 20 of the attaching clip 17 into the
attaching hole 36 without using a spacer, thereby keeping the
attaching clip 17 temporarily fixed to the attaching portion 35.
As a result, no spacer is required, thereby reducing the num-
ber of components. Also, because all one has to do is insert the
attaching leg 20 into the attaching hole 36, an operation of
attaching a spacer is unnecessary, thereby reducing working
man-hours.

Thus, according to the head protection airbag apparatus M
of the embodiment, the attaching clip 17 can be temporarily
fixed to the attaching portion 35 without using a spacer.

Also, according to the head protection airbag apparatus M
of the embodiment, when an area, where the airbag 27 is
fabricated, and an area, where an airbag apparatus (airbag
assembly AMO is mounted in the vehicle V, are separated
from each other, the fabricated airbag 27 can be folded in the
airbag fabrication area and transported in a state where the
attaching clip 17 is attached to the attaching portion 35 of the
completely folded body 56, and, in an area, where the vehicle
V is fabricated, the completely folded body 56 can be
received in the case 50, the inflator 12 can be mounted thereon
to form the airbag assembly AM, and then the resulted airbag
assembly AM can be mounted in the vehicle V. Therefore, the
degree of freedom in fabrication procedures can be increased.

In addition, according to the head protection airbag appa-
ratus M of the embodiment, the protrusions 37 intended to be
abutted to end surfaces (the outer end surfaces 23¢ and the
inner end surfaces 234 of the inboard-side ends 235) of the
locking claws 23 oriented in a separation direction are
arranged on sides of the peripheral edge portion 36a of the
attaching hole 36, which are opposed to each other in the
upward-downward direction and face the locking claws 23, to
integrally protrude from the peripheral edge portion 36a (see
FIGS. 9 and 10). Therefore, the protrusions 37 can be locked
on the outer end surfaces 23¢ and the inner end surfaces 234
of'the locking claws 23, thereby further inhibiting the attach-
ing leg 20 from being separated from the attaching hole 36. In
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particular, according the head protection airbag apparatus M
of the embodiment, the recessed portions 21¢ are formed by
recessing the outer peripheral surface 215 on a region of the
insertion shaft portion 21 of the attaching leg 20, which is
located more toward the base portion 21a than the locking
claws 23, and as shown in FIG. 10, the protrusions 37 enter
the recessed portions 21¢ and are arranged so that the ends
374 thereof are oriented toward the outboard side O. There-
fore, the protrusions 37 are hardly removed from the recessed
portions 21¢ and as a result, a locked state of the protrusions
37 on the outer end surfaces 23¢ and the inner end surfaces
23d of the locking claws 23 can be accurately kept. In addi-
tion, according to the head protection airbag apparatus M of
the embodiment, the protrusions 38 and 38 are also formed on
sides of the peripheral edge portion 36a of the attaching hole
36, which are opposed to each other in the front-rear direc-
tion, to protrude from the peripheral edge portion 36a. By
arranging the protrusions 38 and 38, a contact area between
the peripheral edge portion 36a of the attaching hole 36 and
the outer peripheral surface 215 of the insertion shaft portion
21 is increased, thereby creating a higher frictional force
therebetween. If this is not considered, the attaching hole may
be configured so that protrusions are arranged on parts thereof
corresponding to the locking claws.

A shape of the attaching hole formed in the attaching
portion is not limited to one as described above, and accord-
ingly, for example, as in an attaching portion 35A shown in
FIG. 12, two slits 60 and 60 may be formed in a ‘X’ shape and
an attaching hole 59 may be formed by two slits 60 and 60. In
a case of the attaching hole 59 configured in this way, a
rectangular shape phantom line IL. (see a two-dot chain line in
FIG. 1), which is drawn to connect end edges 60a and 6056 of
the slits 60 and 60 to each other, actually becomes an opening
when the attaching leg 20 of the attaching clip 17 is inserted
therethrough to open the slits 60 and 60, and the phantom line
IL defines a peripheral edge portion 594 of the attaching hole
59. Also, two slits 60 and 60 are set so that spacing distances
L5 and L6 between end edges 60a and 605 (see FIG. 12) are
smaller than a width dimension L3 in the front-rear direction
and a width dimension L4 in the upward-downward direction
of the insertion shaft portion 21 of the attaching leg 20, and
thus allows the peripheral edge portion 59a to be pressed
against the outer peripheral surface 215 of the insertion shaft
portion 21 when the insertion shaft portion 21 is inserted
therethrough. Further, in the attaching hole 50 configured in
this way, regions of the attaching portion 35A between the
slits 60 form protrusions 61 integrally protruding inward from
the peripheral edge portion 594 when the attaching leg 20 is
inserted therethrough to open the slits 60. Meanwhile, the
attaching hole 59 is likewise preferably configured so that
ends of the protrusions 61 do not climb over the inboard-side
ends 235 of the locking claws 23 when the attaching leg 20 is
inserted therethrough.

Further, as in an attaching portion 35B shown in FIG. 13, an
attaching hole 63 may be defined by one slit 64 arranged
generally along the front-rear direction. In the attaching hole
63 configured in this way, the attaching leg 20 of the attaching
clip 17 is inserted therethrough to push and open the slit 64,
but if a length dimension [.7 thereof (see FIG. 13) is set to be
smaller than the sum of a width dimension L3 in the front-rear
direction and a width dimension .4 in the upward-downward
direction of the insertion shaft portion 21, an aspect, in which
the insertion shaft portion 21 is pushed into a gap formed by
pushing and opening the slit 64, can be obtained. Therefore,
upon insertion of the insertion shaft portion 21, a peripheral
edge portion 64a of the slit 64 is pressed against the outer
peripheral surface 216 of the insertion shaft portion 21,
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thereby inhibiting the insertion shaft portion 21 from being
moved relative to the attaching portion 35B to be separated
from the attaching hole 63.
In addition, as in an attaching portion 35C shown in FIG.
14, an attaching hole 66 may be opened in a generally cross
shape. Namely, the attaching hole 66 has a shape in which
protrusions 67 are arranged in four corners thereof to inte-
grally protrude inward a peripheral edge portion 66a. Like-
wise, the attaching hole 66 is also set so that an opening width
dimension [.8 thereof in the front-rear direction and an open-
ing width dimension L9 thereof in the upward-downward
direction (see FI1G. 14) are smaller than a width dimension [.3
in the front-rear direction and a width dimension L4 in the
upward-downward direction of the insertion shaft portion 21.
Therefore, upon insertion of the insertion shaft portion 21, the
peripheral edge portion 66a is pressed against the outer
peripheral surface 215 of the insertion shaft portion 21. Also,
because the attaching hole 66 does not have protrusions
intended to be abutted to the locking claws, but has the pro-
trusions 67 formed in four corners thereof, a contact area
between the peripheral edge portion 664 of the attaching hole
66 and the outer peripheral surface 215 of the insertion shaft
portion 21 is increased by arranging such protrusions 67,
thereby creating a higher frictional force therebetween.
Meanwhile, in the foregoing embodiment, although one,
which has only a pair of locking claws 23 and 23 arranged to
be opposed to each other in the upward-downward direction,
is employed as the attaching clip 17, an attaching clip, which
has two pair of locking claws respectively arranged to be
opposed to each other in directions generally perpendicular to
the axial direction of the insertion shaft portion, may be
employed.
What is claimed is:
1. A head protection airbag apparatus comprising:
an airbag that is made of a flexible sheet material, has a bag
shape into which an inflation gas is flowable, is folded
and received in an upper edge of a window of a vehicle
and is deployed and inflated to cover the window,

wherein the airbag is configured so that an attaching por-
tion arranged on an upper edge thereof upon completion
of inflation is attached to a body of the vehicle using an
attaching clip,

wherein the attaching portion includes an attaching hole to

which the attaching clip is insertable,

wherein the attaching clip includes an attaching leg with

which the attaching portion is attachable to a the body by
being inserted into a locking hole formed in the body
while being inserted in the attaching hole,
wherein the attaching leg includes an insertion shaft por-
tion adapted to be inserted in the locking hole and at least
a pair of locking claws arranged to be opposed to each
other in a direction generally perpendicular to an axial
direction of the insertion shaft portion and formed to
protrude outward from the insertion shaft portion,

wherein the locking claws is formed to protrude from the
insertion shaft portion while being expanded toward a
base portion of the insertion shaft portion,

wherein, when the insertion shaft portion is inserted into

the locking hole, the locking claws is first bent and then
restored to be locked on a peripheral edge of the locking
hole,

wherein the attaching hole is configured so that, when the

attaching leg is inserted through the attaching hole, an
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peripheral edge portion of the attaching hole is pressed
against an outer peripheral surface side on aregion ofthe
insertion shaft portion which is located more toward the
base portion than the locking claws,

wherein a protrusion, protruded from the attaching hole of
the attaching portion, or from the peripheral edge por-
tion, contacts with the outer peripheral surface of the
insertion shaft portion of the attaching leg correspond-
ing to the base portion as a surface contact.

2. The head protection airbag apparatus according to claim
1, wherein the attaching hole includes, on at least two sides of
the peripheral edge portion corresponding to the locking
claws, a plurality of the protrusions intended to be abutted to
end surfaces of the locking claws oriented in a separation
direction and arranged to integrally protrude from the periph-
eral edge portion.

3. A head protection airbag apparatus comprising:

an airbag that is made of a flexible sheet material, has a bag
shape into which an inflation gas is flowable, is folded
and received in an upper edge of a window of a vehicle
and is deployed and inflated to cover the window,

wherein the airbag is configured so that an attaching por-
tion arranged on an upper edge thereof upon completion
of inflation is attached to a body of the vehicle using an
attaching clip,

wherein the attaching portion includes an attaching hole to
which the attaching clip is insertable,

wherein the attaching clip includes an attaching leg with
which the attaching portion is attachable to a the body by
being inserted into a locking hole formed in the body
while being inserted in the attaching hole,

wherein the attaching leg includes an insertion shaft por-
tion adapted to be inserted in the locking hole and at least
a pair of locking claws arranged to be opposed to each
other in a direction generally perpendicular to an axial
direction of the insertion shaft portion and formed to
protrude outward from the insertion shaft portion,

wherein the locking claws is formed to protrude from the
insertion shaft portion while being expanded toward a
base portion of the insertion shaft portion,

wherein, when the insertion shaft portion is inserted into
the locking hole, the locking claws is first bent and then
restored to be locked on a peripheral edge of the locking
hole, and

wherein the attaching hole is configured so that, when the
attaching leg is inserted through the attaching hole, an
peripheral edge portion of the attaching hole is pressed
against an outer peripheral surface side on aregion ofthe
insertion shaft portion which is located more toward the
base portion than the locking claws,

wherein the attaching hole includes, on at least two sides of
the peripheral edge portion corresponding to the locking
claws, protrusions intended to be abutted to end surfaces
of the locking claws oriented in a separation direction
and arranged to integrally protrude from the peripheral
edge portion.



